H t C*?# V I c ¥V Our// llicii y 


Application No. 

09/993,531 


Applicant(s) 

TODD, KEVIN B. 


Examiner 

Bradley J. Van Pelt 


Art Unit 

3682 





All participants (applicant, applicant's representative, PTO personnel): 



(1 ) Bradley J. Van Pelt (3) Kevin Todd . 

(2) 77m Levstik . (4) . 

Date of Interview: 22 June 2005 . 

Type: a)D Telephonic b)D Video Conference 

c)S Personal [copy given to: 1)D applicant 2)^ applicant's representative] 

Exhibit shown or demonstration conducted: d)Q Yes e)D No. 
If Yes, brief description: . 

Claim(s) discussed: 1-31 and 33-48 . 

Identification of prior art discussed: Ledvina '943 . 

Agreement with respect to the claims f)D was reached. g)D was not reached, h)^ N/A. 



Substance of Interview including description of the general nature of what was agreed to if an agreement was 
reached, or any other comments: The examiner indicated that the proposed claims (see attachment) overcome the 
immediate prior art of record. The examiner suggested that claim 20. lines 7 and 8 "which will repeat" be changed to 
-which repeats-, and claim 33. line 13. 'third pitch radius, the pitch radii" be changed to --third pitch radius, each of 
the pitch radii- . 

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims 
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims 
allowable is available, a summary thereof must be attached.) 

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE 
INTERVIEW. (See MPEP Section 71 3.04). If a reply to the last Office action has already been filed, APPLICANT IS 
GIVEN ONE MONTH FROM THIS INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY 
FORM, WHICHEVER IS LATER, TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See 
Summary of Record of Interview requirements on reverse side or on attached sheet. 



Examiner Note: You must sign this form unless it is an 
Attachment to a signed Office action. 




U.S. Patent and Trademark Office 

PTOL-41 3 (Rev. 04-03) Interview Summary Paper No. 06222005 



Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 

A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
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AMENDMENT AND RESPONSE 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 



Dear Sir: 



The Applicant respectfully provides this response to the Office action of May 10, 



2005. 



Amendments to the Claims are reflected in the listing of claims which begins on page 2 of 
this paper. 

Remarks begin on page 17 of this paper. 



416878 
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Amendments to the Claims: 



^^0 



This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: 

Claim 1 (Currently Amended): A chain and sprocket drive system comprising: 

a chain having a plurality of pairs of links being interconnected by pins; 

one or more generally circular sprockets which operate at varvinn speeds and the 
chain having external tensions imp a rted to it originating from sources other than the 
sprocket, the sprockets having a plurality of teeth spaced about their periphery, the 
sprockets having roots located between pairs of adjacent teeth /or receiving the chain pinsj_ 

each of the roots having a root radius extending between the center of the sprocket 
and a point along the root closest to the sprocket center in a radial direction; 

at least one of the roots having a first root radius, and at least one of the roots 1 ' 
having a second root radius, at least one o f the roots having a third root radiu s, the second t 
root radius being less than the first root radiu s, the third root radius being less than >h* -2, ^ 9- 
second root radius : and 

the first, aa4 second, and third root radii arranged in a pattern which repeats ami inn; 
t he periphery of the sprocket. the,reD^tinnp att^.^nth,o t0 redistribute the external 
tensions imparted to the chain, jeducing_maxi mum tension forces exerted on the chain 
during operation of the system^B^p the maximum tension forces in the system where 
the sprocket is a straight sprocket. 

Claim 2 (Currently Amended): The chain and sprocket system according to Claim 1 , 
wherein the Pattern substantially repeats thr™ tim Pe ^ m ,w m V3ry1ng cp0Qd( _ 
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and tho chain ten si ons aro rodintrihi itnri tn T rnHmt ^Hi7rn nfthntryo to rodu c o tho 
m aximum tonc i on forcoe i mpartod to tho cha i n during rotation of tho cprookot . 

Claim 3 (Original): The chain and sprocket system according to Claim 2 wherein the 
root radii are arranged in a major pattern and a minor pattern. 

Claim 4 (Original): The chain and sprocket drive system according to Claim 3, 
wherein the tensions are redistributed to have concentrated tensions at least at four times 
for every rotation of the sprocket. 

Claim 5 (Previously Presented): The chain and sprocket system according to Claim 
1 wherein the root radii are arranged in a pattern that also reduces noise produced by the 
interaction of said chain and said sprocket. 

ilaim 6 (Cancel): The chain and sprocket drive system according to Claim 1 wherein 
external tensioris^feJcTgarted to the chain from sources other than the sprocket, and the 
sprocket is provided with a root raali^aiterneffective to offset the external tensions in the 
chain reducing maximum tension forces exertedoTrtbe^hain relative to maximum tension 
forces in the system where the sprocket is a straight sprocket. 




si): The chain and sprocket drive system according to Claim 1, 
wherein external tensions are-M»oarted to the chain from sources other than the sprocket, 
and the sprocket is provided with a rooTraaTh^ttem effective to increase the overall 
tensions exerted on the chain. 
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Claim 8 (Cancel): The chain and sprocket drive system according to Claim 1 , 
wherein at least one of the roots has a third root radius, the third root radius being less than 
the second root radius. 

Claim 9 (Cancel): The chain and sprocket drive system according to Claim 8, 
wherein the first, second, and third root radii are arranged in a pattern that substantially 
repeats four times around the sprocket. 

Claim 10 (Currently Amended): A sprocket comprising: 

a plurality of teeth disposed along a circumference of the sprocket, adjacent teeth 
having roots therebetween, each of the roots having a root radius defined as the distance 
between the center of the sprocket and a point along the root closest to the sprocket center 
in a radial direction, the sprocket teeth and roots disposed to receive and engage a circular 
loop of chain which operates at variable speeds : and 

a plurality of difforont at least three different root radii , including a first root rad..^ , a 
second root radius and a third root radius, the second radius less than the first and the third 
less than the second. 

the at least three different mnt radii arranged in a pattern which repeats around the 
sp rocket for distributing the tensions imparted to the chain by the sprocket to one or more 
preselected orders relative to the rotation of the sprocket, the distributed tensions effective 
to offset tensions imparted to the chalngyj gESSjxternal to th* ^ig ggyhor tonc i on 
eoufsee reducing maximum tension forces exerted on the chain relative to maximum 
tension forces in the system where the sprocket Is a straight sprocket. 
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Claim 1 1 (Original): The sprocket according to Claim 10 wherein the root radii are 
arranged in a plurality of patterns, at least one of which is major pattern and at least one of 
which is a minor pattern. 

Claim 12 (Original): The sprocket according to Claim 10 wherein the pattern of root 
radii also is effective to reduce the noise generated by the interaction of the sprocket and a 
chain. 

Claim 13 (Previously Presented): The sprocket according to Claim 10 wherein a 
preselected order comprises a fourth order. 

Claim 14 (Cancel): The. sprocket according to Claim 10 wherein external tensions 
from sources other than the sprocket are imparted to the chain, and one or more of the 
preselected sprocket orders and the tensions distributed thereto are chosen to correspond 
to peaks in the external tensions effective to at least partially offset the external tensions 
imparted to the chain. 

Claim 15 (Currently Amended): The sprocket according to Claim 10 wherein the 
pattern repeats three times nvf rnnoi t n nrinnr frnm ^ n r mn ntnor tnan ^ cp rockq t Jr 0 
impartod to th e chain, ond ono or mnm of fhn prnm i n^ r , prmkrt ordorr j r o c h oco n t o 
a dd to tho oxtorna l tonBlonc in tho oha to. 



16 (Cancel): The sprocket according^Clair?T10-wherein-the_pJyra^ of 

5 
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different root radiTcoTnp»fees^nBast a first root radii and a second root radii being less 



than the first root radii. 



Claim 1 7 (Currently Amended): The sprocket according to Claim 1 6 wherein the first 
and Gocond root rad ii aro arranged in a pattern that substantially repeats four times around 
the sprocket. 



Claim 18 (Cancel): The sprocket according to Claim 16 wherein the plurality of 
different root radii comprise a third root radii being less than the second root radii. 



A 



Claim 19 (Cancel): The sprocket according to Claim 18 wherein the first, second, 
and third root radii are arranged in a pattern that substantially repeats four times around the 
sprocket. 



Claim 20 (Currently Amended): A method of distributing tensions imparted to a chain 



and sprocket system operatir^aTvartible speeds, the method comprising: 
providing a sprocket having a plurality of teeth separated by roots; 
providing each root with a root radius extending between the center of the sprocket 
and a PQinta long the root g osesttothe sprocket center in a radial direction; 
^Pro ^g-aHea st three -agwa4^^if^n> root radii; and 
arranging the different root radii h etwoon adjacen t c prockot tooth in a pattern which 



y 9 ^^s. J vv " t "H'^wuui mum in a pattern wnrcn 

^Weaf^atieast two times effects disWtwte for distribute the tensions imparted to 
the chain and sprocket system reducing maximum tension forces exerted on the chain 
relative to maximum tension forces in the system where the sprocket is a straight sprocket. 
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Claim 21 (Currently Amended): The method according to Claim 20, wherein the 
pattern repeats three times mmpriring rrtinrHnr) ■> .-.hii p»H*. rn Trffrtrtivo to conc o ntrat o 
e h ai n t e neiono at one or moro pr e d e term i n e d eprockot ordore . 

Claim 22 (Currently Amended): The method according to Claim 20 2A- wherein a 
plurality of root radii patterns are selected, at least one a major pattern and at least one a 
minor pattern. 

Claim 23 (Currently Amended): A method according to Claim 20 24- comprising 
selecting the root radii pattern effective also to reduce the noise generated by the 
interaction of the chain with the sprocket. 

Claim 24 (Original): The method according to Claim 20, comprising concentrating 
the tensions imparted to the chain by the sprocket at a fourth sprocket order. 

Claim 25 (Original): The method according to Claim 20, comprising selecting the root 
radii pattern effective to at least partially offset tensions imparted to the chain by sources 
other than the sprocket to balance the overall tension force imparted to the system by all 
tension sources. 



7 
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Claim 26 (Original): A method of concentrating tensions according to Claim 20, 
comprising selecting the root radii pattern effective to at least partially add to tensions 
imparted to the chain by sources other than the sprocket to at least partially balance the 
overall tension force imparted to the system by all tension sources. 

Cl^fm^ZZ (Cancel): A chain and sprocket system adapted for reducing chain 
tensions in the systenvjhe sprocket comprising: 

means for concentratingthe4ensions imparted to the chain by the sprocket at one or 
more predetermined sprocket orders; and 

means for at least partially offsetting tensionsTfrrp^rted to the chain by sources other 
than the sprocket and reducing maximum tension forces exert^QQ^the chain relative to 
the maximum tension forces in the system where the sprocket is a straight sprocket. 



✓ancel); The sprocket according to ClaiTn^jgrfwein the predetermined 
sprocket order is at least a fourth order. 



Claim 29 (Currently Amended); An automotive timing system comprising; 

a cha ' n which oper ates at variable speeds, the chain having a plurality of pairs of 
links being interconnected by pins; and 

a generally circular sprocket mounted on a cam shaft having a plurality of teeth 
spaced about the periphery, the sprocket having roots located between pairs of adjacent 
teeth for receiving the chain pinsi A 

each of the roots having a root radius extending between the center of the sprocket 
and a point along the root closest to the sprocket center in a radial direction^ 
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at least one of the roots having a first root radius, at least one of the roots having a 
second root radius, and at least one of the roots having a third root radius, the second root 
radius being less than the first root radius and the third root radius being less than the 
second root radius* 4 and 

the first, second, and third root radii arranged in a pattern which repeats a n aas t twn 
times and which maintain? mn i nt n inin r j the distance between the chain pins substantially 
constant while the chain is engaged around the sprocket and effective to redistribute 
tensions imparted to the chain reducing maximum tension forces exerted on the chain 
during operation of the system. 

Claim 30 (Original): The automotive timing system according to claim 29, wherein 
the pattern comprises a sequence of second, third, third, second, first, second, third, third, 
second, first, second, third, third, second, first, second, third, third, and second root radii. 

Claim 31 (Currently Amended): The automotive timing system according to Claim 29 
24 wherein the root radii pattern (s effective also to reduce the noise generated by the 
interaction of the chain and the sprocket. 

Claim 32 (CanfceJ)^Asprocket comprising: 

a plurality of teeth dlspos^aloog^umference of the sprocket, adjacent teeth 
being adapted for contacting teeth of a slI^R&f^^sprocket having a pitch radi us 
defined as the distance from the center of the sprocketto>c*q^f a joint of the silent 
chain when a tooth of the silent chain proximate the joint is seated be^er^jacent teeth 
of the sprocket; and 
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a plurality of piter^radii arranged in a pattern effective to distribute the tensions 
imparted to the silent chain at one-o^noie preselected orders relative to the rotation of the 
sprocket. 



|Claim 33jCurrently Amended): An automotive drive system comprising: 
a chain subject to tension loading sources external to the drive chain, the chain 
having a plurality of links, each link formed of two or more plates interconnected by pins, 
each pin having a central longitudinal axis, and the links providing contact surfaces; 

the chain traveling in a loop about at least one sprocket in driving engagement with 
the chain and at least one sprocket in driven engagement with the chain, each sprocket 
having a central axis of rotation and plurality of surfaces spaced about the periphery of the 
sprocket disposed to engage the chain link contact surfaces; 

the sprocket engagement surfaces spaced a distance from the sprocket central axis 
to position the chain at a pitch radius defined by the distance between the sprocket central 
axis and the pin axis of a chain link engaged by the surfaces; and 

the engagement surfaces of at least one of the sprockets disposed to engage the 
chain * tort ata first pitct^adi^a^teast at a second pitch radius, and at least* 
tGiL djitch radius, ttie P itcn radii being different, mating, >«m each rotetinn nf th» 
and arranged in-a pattern imparting tensions to the chain at one or more sprocket orders 
effective to reduce maximum chain tensions during operation of the system relative to 
maximum chain tensions of the system where the sprocket is a straight sprocket. 



to 
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Claim 34 (Previously Presented): The automotive drive system of Claim 33 wherein 
the system operates at variable speeds, the system speeds where chain tensions are 
generally at a maximum are the system resonance conditions; and the pattern of pitch radii 
are arranged to impart a maximum tension to the chain at said system resonance speeds. 

Claim 35 (Currently Amended): The automotive drive system of Claim 34 wherein 
the first pitch radius is greater than the second pitch r,Hi„ e ^ d the semnri „ ?trh raH!l , „ 
larger than the third pitch rarti.,, W p B l t f T i n n r o gular p a U n m n , ,r i ng the r oto liu,, yr- H * 
pocke t n n r i th n rnrn nd u it U. ■ j ui uu m pm f c in a rogula r pn f tn rn nt.ring U „ , . ut uf ui . ur ll,u 
sp r orko t, th o firct mdi nr rnnrnr l n thn r „ n r li „, , n f j th nthnr|lUr| | hu|utj0|w uu | L 

Claim 36 (Currently Amended): The automotive drive system of Claim 35 wherein 
the ei W™"t curfacc ir o f mr h t n ncio n . ur t Mri ng cp ro rh oi u. u vido a repeatin g pattern 
. repeats at least twice with each rotation of thn ^ ~< r ^ . nrti , h -, rinj n , a 
min i mum p i t rh rod i e r, n p lunlity u fpi ^ h r nr til in r roam n y ! □ n r nm n r l, m L ,i j, „ u „, . iu, 
f^d i uc, and a p l u ra lity of radi i do i Toncing to tho min i mum pitch radi t fe . 



Claim^(Qancel): The automotive drive system of Claim 33 wherein the 

eng n g n m n nt c urfao orn fth n t n n r i iii M u Ju u nnnnrnH ■ ■ , ^ tn r m ir|r „, ,„ U | JujLijiy | 

***** pattern atleast three tirpe^ith>, rh rotntion of ^^^^^^ 
^r od w rn th n mo i dmum r h n in t n n , i Ju nn y^i n n^ h,, , y.lun r n htivo to a o yol u u 

p i tch rad i i . _ 



n 
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Claim 38 (Previously Presented): The automofive drive system of Claim 33 wherein 
the driving sprocket is rotated by an automotive powerplant at varying speeds; the 
powerplant operating at one or more speeds that produce substantially maximum chain 
tensions; and the pitch radii patterns of the tension reducing sprockets are effective to 
reduce said maximum chain tensions relative to maximum chain tensions in a system 
where the sprocket is a straight sprocket. 

Claim 39 (Previously Presented): The automotive drive system of Claim 38 wherein 
the pitch radii pattern provided by each tension reducing sprocket is effective to produce a 
maximum chain tension that is substantially equal to or less than the chain tension in a 
system where the sprocket is a straight sprocket through the normal operating speed range 
of the powerplant. 

Claim 40 (Currently Amended): An automotive drive system operable at variable 
speeds comprising: 

a chain subject to tension loads traveling in a loop about at least one sprocket in 
driving engagement with the chain: 

and at least one sprocket in driven engagement with the chain, the system operating 
at one or more speeds where chain tensions reach a peak relative to chain tensions at 
other system speeds, the system hnvinn t„.^. ^ nrted from mimtm , thnr ^ 

_chaln and sprocket^ 

the chain having a plurality of links formed of two or more plates Interconnected by 
Pins, each pin having a central tongitudinal axis and the links providing fihain contact 
surfaces, 
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the at least one sprocket having a central axis of rotation and a plurality of 
teeth and sprocket engagement surface hrt^n ^ ^ ft , (rfr |rnr 

t he teeth and the sprocket eng a gement surfaces spaced about the ft** periphery of 
the sprocket, t h e sprocket engagement surface, disposed to engage the chain link contact 
surfaces^ 

the sprocket engagement surfaces spaced a distance from the sprocket central axis 
to dispose the chain at a pitch radius defined by the distance between the sprocket central 
axis and the pin axis of a chain link engaged by the surfaces; and 

the engagement surfaces of at least one of the sprockets disposed to engage the 
chain to provide a pattern of at a minimum pitch radius, a maximum pitch radius, and 
intermediate pitch radii therebetween, 

the engagement surfaces maintaining the distance between adjacent pin axes of 
links engaged with the sprocket substantially constant, and 

the pitch radii in-a pattern being repeated at least twi^ with o ach rota tinn nf th» 
5pr0cKetfor lmpartin 9 tensions to ^e chain timed with respect to tension loads imparted to 
the system from other sources effective tp reduce maximum chain tensions at one or more 
of the peak tension speeds relative to the maximum chain tensions at said peak tension 
speeds where the sprocket is a straight sprocket. 

Claim 41 (Currently Amended): The automotive system of Claim 40 wherein the 
pattern repeats at Last two times with each rotation r* th. ^ h f n n rjnn m M |y 



m ax i mum pitch rn ri ii around tho cprookot . 
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Claim 42 (Currently Amended): The automotive system of Claim 41 wherein ihe 
pattern repeats at least thre* times with esr.h r^. n of thR ? PfnH , of ^ 
m rlur- in n cproct o t n nQ n gomo . H rmrh ro n n r o v i rt n n pi^h r , . „ t nrn w norg t ha 
int o rmodiato p i t r h r adii incro^ n fr n m tho minimum pit c h rn ci . UL t o th n mmdmu m pUu , 
rn di uc and thon docroaco from tho maximum p . trh mHh,. ^ minimnm pitch n J iu u 

Claim 43 (Previously Presented): The automotive system of Claim 42 wherein an 
automotive power plant rotates the driving sprocket, the automotive power plant imparting 
periodic tension loads on the chain, the system reaching resonance conditions at 
powerplant speeds where the chain tensions reach their approximate maximum, and the 
pattern of pitch radii and the timing of the tensions provided by the pitch radii relative to the 
power plant tension loads are effective to reduce maximum chain tensions during operation 
of the system at said resonance conditions relative to the system where the sprocket is a 
straight sprocket operating at resonance conditions. 

Claim 44 (Currently Amended): The automotive system, ofClaim 43 42 wherein the 
pattern repeats at least three timos with saoh mtstinn „, ,h. n rm nr mf 

efimek^ mpnrt r pn ri nrlir tc mci u,, l uudr o n th o r hain, II .u oy rtn m r nnc hing ro iu n u n uo 
cn n ri iti o nr n t p oworpu .,1 ^ ^ 

^^ef^m ^h n rti i - mn th o tim^ „f «*,„ ♦ ■ „ , r rrn1f 1 nr 1 h] . ,„„ ^ , jJ n ^ 
e#erf i, n t o r o duco n .a. Nim n m cha i n ton c i n n n„r i n 0 n p o.ut.u n o f th n ry c to m J h u o u. u uuB 
* o nriit io n r r nh t i vo to tl . u , y rtn m w ho m U.u tp r nrlm t , r , ,„, Ll ya , u r o ckot oporatod ^ 
re s onance conditio Re. 
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Claim 45 (Currently Amended): A tension reducing sprocket for an automotive drive 
system having a continuous loop chain In driving engagement with a driving sprocket and a 
driven sprocket, the chain formed of two or more plates interconnected by pins, each pin 
having a central longitudinal axis, and the links providing contact surfaces disposed to 
engage the sprocket, the sprocket comprising: 

a sprocket body and a central rotational axis, the sprocket body provided with 
engagement surfaces about its periphery, the engagement surfaces disposed to receive 
the chain link contact surfaces in a driving relation, the engagement surfaces spaced a 
distance from the sprocket central axis to position the chain link received thereon at a pitch 
radius defined by the distance between the sprocket central axis and the chain link pin axis; 



and 



the engagement surfaces providing a repeating pattern of at leas t, three different 
pitch radii which repeats with each rotation of o prnrknt n flirt ni t r h n rli u c , M i d ,1 i ^ u o 
rnm nri grootor p it c h .uu u^ the pattern of the pitch radii effective to reduce maximum 
chain tensions during operation of the drive system relative to the system where the 
sprocket Is a straight sprocket. 



Claim 46 (Previously Presented): The tension reducing sprocket of Claim 45 
wherein at least the first and second pitch radii are selected and disposed to impose 
tension events on the chain timed with respect to torque loads imposed on the chain from 
other sourceseffective to reduce the ma*mum chain tensions during operation of thedrive 
system relative to a system where the sprocket is a straight sprocket. 



Claim 47 (Previously Presented): The tension reducing sprocket of 



Claim 46 
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wherein the first pitch radius repeats in a regular pattern during the rotation of the sprocket 
and the second pitch radius repeats in a regular pattern during the rotation of the sprocket, 
the first radius spaced from the second radius with other pitch radii therebetween. 

Claim 48 (Previously Presented): The tension reducing sprocket of Claim 45 
wherein the engagement surfaces of the tension reducing sprocket are disposed to provide 
a repeating pattern of pitch radii having a minimum pitch radius, a plurality of pitch radii 
increasing to a maximum pitch radius, and a plurality radii decreasing to the minimum pitch 
radius. 

C,aim 49 (Ne 4^ A chain and sprocket drive system 

comprising: 

a chain having a plurality of pairs of links being interconnected by pins; 

one or more generally circular sprockets having a plurality of teeth spaced about 
their periphery, the sprocket having roots located between pairs of adjacent teeth for 
receiving the chain pins; 

each of the roots having a root radius extending between the center of the sprocket 
and a point along the root closest to the sprocket center in a radial direction; 

at least one of the roots having a first root radius, and at least one of the roots 

root radius being less than the first root radius, the third root radius being less than the 
second root radius; and 

the M, «cond and third root radii arranged In a pattern that substantially repeats 
lourtlmes around the sprocket, me pattern effect , 0 redistribute tensions imparted to me 
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chain, reducing maximum tension forces exerted on the chain during operation of the 
system relative to the maximum tension forces in the system where the sprocket is a 
straight sprocket. 

Claim 50 (New>- this is claims 10, 16, 18, and 19 A sprocket comprising: 
a plurality of teeth disposed along a circumference of the sprocket, adjacent teeth 
having roots therebetween, each of the roots having a root radius defined as the distance 
between the center of the sprocket and a point along the root closest to the sprocket center 
in a radial direction, the sprocket teeth and roots disposed to receive and engage a circular 
loop of charn; and 

at least three different root radii, the second radius being less than the first radius 
and the third radius being .ess than the second radius, the at least three different root radii 
arranged in a pattern around the sprocket that substantially repeats four times around the 
sprocket arranged in a pattern distributing the tensions imparted to the chain by the 
sprocket to one or more preselected orders relative to the rotation of the sprocket, the 
distributed tensions effective to offset tensions imparted to the chain by other tension 
sources reducing maximum tension forces exerted on the chain relative to maximum 
tension forces in the system where the sprocket is a straight sprocket 



C ' aim 51 ^J^ygf^^^^^ timing system comprising:, 

a having a^lurSityoT^ interconnected by pins; and 

a generally circular sprocket mounted on a cam shaft having a plurality of teeth 

spaced about the periphery, the sprocket having roots located between pairs of adjacent 

teeth for receiving the chain pins, 
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each of the roots having a root radius extending between the center of the sprocket 
and a point along the root closest to the sprocket center in a radial direction, 

at least one of the roots having a first root radius, at least one of the roots having a 
second root radius, and at least one of the roots having a third root radius, the second root 
radius being less than the first root radius and the third root radius being less than the 
second root radius, and 

the first, second, and third root radii arranged in a pattern comprising a sequence of 
second, third, third, second, first, second, third, third, second, first, second, third, third, 
second, first, second, third, third, and second root radii, the pattern maintaining the 
distance between the chain pins substantially constant while the chain is engaged around 
the sprocket and effective to redistribute tensions imparted to the chain and reduce 
reducing maximum tension forces exerted on the chain during operation of the system. 

Claim 52 (New): The automotive timing system according to claim 29. wherein the 
pattern comprises a sequence of second, third, third, second, first, second, third, third, 
second, first, second, third, third, second, first, second, third, third, and second root radii. 

Claim 53 (New): The method according to claim 20 wherein the pattern repeats four 

times. 
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REMARKS 

Claims 1 - are pending upon entry of this Amendment and Response; claim 32 was 
previously withdrawn, and claims 48-53 are new. 

Claims 1-8, 1CM8 and 20-28 stand rejected under 35 U.S.C. 102(b) in view of U.S. 
Patent No. 4,526,558 to Durham. Claims 29 and 31 stand rejected under 35 U.S.C. 103 
over U. S. Patent No. 5,876,295 to Young in view of U.S. Patent No. 4,526,558 to Durham. 

Forthe reasons set forth above, Applicant submits that Claims 1-31 and 35W8 are in 
condition for allowance. 

Respectfully submitted, 

FITCH, EVEN, TABIN & FLANNERY 



Date: June. 2QQ5 
FITCH, EVEN, TABIN & FLANNERY 
120 S. LaSalle St., Suite 1600 
Chicago, Illinois 60603 
Telephone: (312) 577-7000 
Facsimile: (312) 577-7007 



Timothy E. Levstik 
Registration No. 30,192 
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